1989 First Annual IMSA Presentation Day by Illinois Mathematics and Science Academy
ATTENTION 
Remember that the 
FIRST ANNUAL IMSA PRESENTATION OAT 
will take place next MONDAY 
April 24, 1989 
Attached is a schedule of the tines and locations of the 
presentations. 
All faculty and students are expected to attend at least one 
of the sessions. At the end of her talk, Rowan Lockwood will 
describe some of her experiences as a Westinghouse finalist. 
There will be a short Awards Ceremony at 11:00 AM in the 
Auditorium. After that ceremony the presenters will be 
available for questions that couldn't be answered during the 
regular sessions. 
F i r s t A n n u a l I M S A P r e s e n t a t i o n D a y 
Monday Apr i l 24 , 1 8 8 9 
Session A U D l 
N e w I d e a s 
A u d i t o r i u m 
9 f l 0 - 9 : 5 5 
9 : 0 0 - 9 : 1 5 A 1 R e c e n t R e p o r t s o f Co ld F u s i o n 
P a t r i c k L a M a s t e r , I M S A 
On M a r c h 2 3 . 1 9 8 9 t w o C h e m i s t s f r o m t h e Un ivers i ty of U t a h held a 
p r e s s c o n f e r e n c e t o a n n o u n c e t h e i r d iscovery of a r o o m t e m p e r a t u r e fus ion 
p r o c e s s . Sc ien t i s t s f r o m a r o u n d t h e w o r l d have b e e n rac i ng t o ver i fy t h e 
r e s u l t s of w h a t s o m e have p r o c l a i m e d as one of t h e g r e a t e s t d i scover ies of ou r 
t i m e . Th is p r e s e n t a t i o n wil l look a t t h e f ind ings p u t f o r t h in t h e U t a h fus ion 
pape rs . In add i t ion , r e c e n t ver i f ica t ion r e p o r t s as wel l as f u t u r e imp l i ca t ions of 
cool fus ion wil l be d iscussed . 
9 : 2 0 - 9 : 3 5 B 1 B e y o n d T C A S : C o m p u t e r A s s i s t e d A i r T r a f f i c 
C o n t r o l 
Je f f rey Young . IMSA 
A w o r k i n g m o d e l of a c o m p u t e r - b a s e d s y s t e m f o r ass i s t i ng a i r t r a f f i c 
c o n t r o l h a s b e e n des igned and c o n s t r u c t e d . The m o d e l inc ludes c o m p u t e r 
p r o g r a m s t o p r e - p r o c e s s t h e i n f o r m a t i o n n e c e s s a r y f o r a i r t r a f f i c con t ro l . The 
m o d e l did n o t o p e r a t e f a s t e r t h a n t h e p r e s e n t a i r space c o n t r o l s y s t e m . T h e 
a u t h o r be l ieves t h e m o d e l is m o r e ef f ic ient t h a n ex is t ing s y s t e m s . 
9 : 4 0 - 9 : 5 5 C1 A Q u a n t i t a t i v e D e s c r i p t i o n o f F lu id F l o w o n t h e M o l e c u l a r 
L e v e l 
Mbuy i and Sanza Kazadi 
A t h e o r e t i c a l analysis of t h e bounda ry layer in l a m i n a r f low has been done. 
Bas i c m e c h a n i c a l p r inc ip les a r e appl ied t o t h e i n t e rac t i on b e t w e e n mov ing 
p a r t i c l e s a n d a s t a t i o n a r y s u r f a c e . Key c o n c e p t s u s e d a r e t h e m e a n f r e e p a t h 
f o r t h e pa r t i c les a n d comp le te ly (or par t ia l ly ] e last ic col l is ions. P red i c t i ons a r e 
m a d e f o r t h e p r e s s u r e var ia t ion in t h e f lu id, t h e d r a g f o r c e p r o d u c e d , and t h e 
ve loc i ty pro f i le of t h e f low. 
F i r s t A n n u a l I M S A P r e s e n t a t i o n D a y 
Monday Apr i l 84 , 1 8 8 8 
Session A U D 2 
L i fe S c i e n c e P a p e r s 
A u d i t o r i u m 
10:00-10:55 
1 0 : 0 0 - 1 0 : 2 0 A 2 Ionic I n t e r a c t i o n s in t h e M e c h a n i s m o f t h e 
( N a + + K + ) A T P a s e P u m p 
M e h m e t Gu ler . I M S A 
It is hypo thes ized t h a t t h e negat ively c h a r g e d phospho l ip ids 
(phosphat idy lser ine and phosphat idy l ins i to l ) w h i c h a r e f o u n d in t h e inner layer of 
t h e cel l m e m b r a n e s of an ima l spec ies , p r o d u c e an e lec t r i c f ield t h a t a f f ec t s t h e 
mobi l i t y of N a + a n d K + d i f ferent ly . It is bel ieved t h a t t h i s d i f fe rence in behav ior 
w h i c h is c a u s e d by t h e e lec t r i c f ie ld enab les t h e ( N a + + K + ) - A T P a s e t o d is t ingu ish 
one c a t i o n f r o m t h e o t h e r a n d cons is ten t l y t r a n s p o r t N a + o u t w a r d a n d K + 
i nward . 
T o d e t e r m i n e d t h e e f fec ts of an e lec t r i c f ield on t h e mobi l i ty of N a + and K + 
t h e d i f fus ion r a t e s of NaCI a n d KCI a r e m e a s u r e d in a m o d e l cel l b o t h w h e n an 
e lec t r i c f ield is a n d is n o t p resen t . In resu l t , it is observed t h a t whi le t h e 
d i f fus ion r a t e of b o t h N a + / C I " (aq) and K + / C I " (aq) a r e equa l w i t h o u t t h e e lec t r i c 
f ie ld, t h e d i f fus ion r a t e of N a + / C I " [aq) is g r e a t e r t h a n t h e d i f fus ion r a t e of 
K + / C I " (aq) in t h e p r e s e n c e of t h e e lec t r i c f ield. 
I t is conc l uded t h a t t h i s d i f fe rence in t h e d i f fus ion r a t e is m o s t likely due t o 
t h e d i f fe ren t e f f ec t s of t h e e lec t r i c f ie ld on t h e mobi l i ty of N a + and K + . In l ight of 
t h e s e resu l t s , i t is f u r t h e r bel ieved t h a t t h i s p h e n o m e n o n c a n be appl ied t o a 
rea l cel l , a n d w i t h t h i s , s o m e u n k n o w n a s p e c t s of t h e m e c h a n i s m of t h e [ N a + + 
K + ) - A T P a s e p u m p c a n be explained. 
1 0 : 2 5 - 1 0 : 5 5 B 2 P t e r o s a u r i a n T e r r e s t r i a l L o c o m o t i o n 
R o w a n L o c k w o o d , I M S A 
C o n t r o v e r s y ex is ts ove r p t e r o s a u r i a n t e r r e s t r i a l l o c o m o t i o n . Th i s s tudy 
e x a m i n e s a c r i t i ca l act iv i ty, t e r r e s t r i a l take-of f , in P t e r a n o d o n ingens . a l a rge r 
p t e r o s a u r . T h e g r o u n d c l e a r a n c e he igh t is ca lcu la ted , t h e n t h e f o r c e , energy , 
a n d m u s c l e m a s s r e q u i r e d t o g e n e r a t e a leap t o t h i s he igh t . T h e s e resu l t s a r e 
c o m p a r a b l e w i t h k n o w n c h a r a c t e r i s t i c s of P t e r a n o d o n a n d a c o m p a r a b l e , t h e 
a b a t r o s s D i o m e d e a exu lans . Th i s me thodo logy , m a t c h i n g a m u s c l e r e q u i r e m e n t 
t o a s i m u l a t e d e f fo r t , m a y be appl ied in o t h e r b iomechan ica l s imu la t i ons . 
F i r s t A n n u a l I M S A P r e s e n t a t i o n D a y 
Monday Apr i l 84 , 1 8 8 8 
Session NLH l 
H is tory P a p e r s 
N e w L e c t u r e Hal l 
9 :00 -9 :55 
9 : 0 0 - 9 : 1 5 A 1 M i g r a t i o n in t h e N i n e t e e n t h C e n t u r y 
R u r a l D e n m a r k : T h e C a s e o f M a g l e b y P a r i s h 
C h r i s t i a n Nokken tved . I M S A 
In t h e 1 8 0 0 s , Eu ropeans s igni f icant ly expanded t h e i r m i g r a t o r y hab i t s . A 
deta i led analys is of local pa r i sh r e c o r d s reveal s o m e t h i n g of t h e n a t u r e of t h o s e 
m i g r a t i o n p a t t e r n s a n d t h e i r c h a n g e s over t i m e , as t h e y r e l a t e t o one local i ty. 
Peop le m o v e d in w h a t m i g h t be cal led a m i g r a t o r y w e b ; i .e. wh i l e s o m e left , 
o t h e r s a r r i ved , a n d ye t o t h e r s m o v e d a b o u t in t h e par i sh . T h e m o s t s ign i f i can t 
c h a n g e s b e t w e e n t h e 1 8 3 0 s a n d 1 9 0 1 w e r e t h e n u m b e r of peop le c r o s s i n g 
t h e p a r i s h b o u n d a r y w h o a) c a m e f r o m o r w e n t t o c i t ies , a n d b) t rave l led long 
d i s tances . In b o t h c a s e s t h e r e w a s a s ign i f i cant i n c rease over t i m e . A 
c o m p a r i s o n of t h e s e r e s u l t s w i t h t h e f e w o t h e r s tud ies avai lable s u g g e s t t h a t 
t h e s e p h e n o m e n a a r e n o t un ique t o Mag leby Par i sh . 
9 : 2 0 - 9 : 3 5 B 1 L i b e r a l D o v e I d e o l o g i c a l O p p o s i t i o n t o t h e 
V i e t n a m W a r : W e r e They O p p o s i n g t h e W a r f o r 
t h e W r o n g R e a s o n ? A R e v i s i o n i s t P e r s p e c t i v e 
K e n n e t h Gues t , I M S A 
Th is p a p e r is c o n c e r n e d w i t h h is to r iog raph ica l deba te over t h e or ig ins and 
n a t u r e of A m e r i c a n in te rven t ion in S o u t h e a s t As ia . The Card ina l Revis ion is t 
t e n e t ho lds t h a t D e m o c r a t i c L ibera l Doves eventual ly ca l led f o r a l t e ra t i ons in 
V i e t n a m pol icy n o t b e c a u s e exis t ing V i e t n a m pol icy w a s inheren t l y i m m o r a l and 
v io la ted t h e very b e s t c h a r a c t e r i s t i c s a n d bel ie fs in A m e r i c a n soc ie ty b u t 
b e c a u s e t h e V i e t n a m e s e m o d e l of i n te rven t i on i s t f o r e i g n pol icy w a s t o o c o s t y 
a n d inef fec t ive. By examin ing t h e c o m m e n t s a n d analys is of t h e L ibera l Dove 
oppos i t i on w h i c h f inally u r g e d m a j o r a l te ra t ions in V i e t n a m pol icy; p e r h a p s , i t wi l l 
be poss ib le t o t e s t m o r e accu ra te l y t h e bas ic Revis ion is t h i s to r i og raph i ca l 
a r g u m e n t s , t o r e a c h a b e t t e r u n d e r s t a n d i n g of t h e n a t u r e a n d p u r p o s e of t h e 
L ibe ra l Dove oppos i t i on t o t h e V i e t n a m W a r , a n d t o c o n t e m p l a t e w h a t e f f ec t s 
t h e n a t u r e of L ibera l Dove oppos i t i on t o t h e V i e t n a m W a r wi l l have o n f u t u r e 
A m e r i c a n f o r e i g n policy. 
* > 
fj 
F i r s t A n n u a l I M S A P r e s e n t a t i o n D a y 
Monday April 84 . 1 8 8 8 
Session NLH l c o n t i n u e d 
9 : 4 0 - 9 : 5 5 C1 B a s e b a l l ' s R e s e r v e d S e a t in t h e A m e r i c a n 
P s y c h e 
M i c h a e l Hancock , IMSA 
A s tudy of baseba l l and i t s p lace in t h e m y t h o s of A m e r i c a w a s c o n d u c t e d 
in an e f f o r t t o d i scover w h y baseba l l is so i m p o r t a n t t o so m a n y people . A 
su rvey of baseba l l f i c t i on a n d a rev iew of a c a d e m i c m u s i n g s on t h e g a m e 
p rov ided t h e b a c k g r o u n d f o r a t h o r o u g h examina t i on of t h e s p o r t k n o w n a s 
A m e r i c a ' s "Na t iona l P a s t i m e . " T rad i t iona l exp lanat ions of baseba l l ' s i m p o r t a n c e 
w e r e r e j e c t e d as be ing i ncomp le te . Howeve r , m o r e c o n t e m p o r a r y ideas, in 
con junc t i on w i t h gene ra l v iews of t h e s ign i f i cance of s p o r t s in soc ie ty , p rov ide a 
m o r e a d e q u a t e i n t e r p r e t a t i o n of basebal l and i ts m e a n i n g t o mi l l ions of 
A m e r i c a n s . 
F i r s t A n n u a l I M S A P r e s e n t a t i o n D a y 
Monday Apr i l 84 , 1 8 8 8 
Session NHL 2 
Phys ics P a p e r s 
N e w L e c t u r e Hal l 
10:00-10:55 
1 0 : 0 0 - 1 0 : 2 0 A 2 A n A n a l y s i s o f t h e C o n t a c t B o u n c e 
A lexande r Lur ie , Evans ton T o w n s h i p H igh Schoo l 
A n inves t iga t ion w a s done t o analyze t h e p h e n o m e n o n of t h e c o n t a c t 
b o u n c e of a m a s s - s p r i n g s y s t e m . A s i m p l e m o d e l w a s c r e a t e d us ing t w o equal 
po in t m a s s e s t h a t a p p r o a c h a h a r d wal l . The m a s s e s a r e jo ined by a sp r i ng of 
c o n s t a n t K 2 , wh i le a s p r i n g of c o n s t a n t K 1 is a t t a c h e d t o a m a s s t h a t 
a p p r o a c h e s t h e wal l . Fo r c e r t a i n va lues of B ( K 1 / K 2 ) , t h e s y s t e m r e b o u n d e d 
a n d h i t t h e wal l a s e c o n d t i m e , p roduc ing a "double h i t . " Solving an e igenvalue 
p r o b l e m , t h e c r i t i ca l value of B f o r w h i c h t h e double h i t o c c u r r e d w a s f ound t o be 
3 . 8 9 . M o r e c o m p l e x m a s s - s p r i n g s y s t e m s w e r e a lso inves t iga ted . 
1 0 : 2 5 - 1 0 : 5 5 B 2 T h e D e s i g n a n d T e s t i n g o f A e r o f o i l s in a 
W i n d T u n n e l 
Gina M a r t y n , IMSA 
I c o n s t r u c t e d a low-speed w i n d t unne l a n d u s e d i t t o t e s t t h e lift, d rag , 
s t r e a m l i n e , a n d stabi l i ty of f ive shapes . Finding t h e b e s t gene ra l f o r m . I t h e n 
des igned f o u r o t h e r aerofo i l s h a p e s based u p o n s t r e a m l i n e us ing a c o m p u t e r 
p r o g r a m des igned by M r . J . W a y . I c r e a t e d m o d e l s us ing t h e s e f o u r s h a p e s and 
t e s t e d t h e s e f o u r s h a p e s a n d t e s t e d t h e s e aero fo i l s f o r l i f t , d r a g , a n d 
s t r e a m l i n e in m y w i n d tunne l . A s a resu l t , I w a s able t o f ind a highly ef fect ive 
aerofo i l . C o n s t r u c t i o n of t h e w i n d t unne l and pr inc ip les of a e r o d y n a m i c s wil l be 
d i s c u s s e d in t h e p r e s e n t a t i o n . 
Session A U D 3 
A w a r d s C e r e m o n y 
A u d i t o r i u m 
1 1 0 0 - 1 1 : 1 5 
Y o u c a n ask q u e s t i o n s of t h e p r e s e n t e r s a t t h e e n d of t h e a w a r d s 
c e r e m o n y . 
